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SUMMARY

Background: There is an ongoing debate concerning the
relationship between disability and obesity in childhood
and adolescence.

Methods: The literature available in Medline was selectively
searched for the terms: “(children /OR/ adolescents) /AND/
disability /AND/ (overweight /OR/ obesity)”. This search
was complemented by inspection of journals in the fields
of obesity, pediatrics, and neurology.

Results: A total of 38 relevant articles were identified.

All studies agreed that the prevalence of overweight and
obesity in children with disabilities was almost twice that
in their non-disabled peers. No effective, long-lasting
interventions for obesity in disabled children and
adolescents have been published.

Conclusion: Since a high proportion of disabled children
and adolescents are overweight or obese, effective
strategies for preventing and managing excess weight
need to be developed so as not to further endanger their
social participation. Moreover, risk factors for overweight
in disabled children and adolescents should be identified
and their weight status carefully monitored.
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hildren and adolescents with neuromuscular and

neurological disorders often have eating
disorders in the sense of underweight and malnutrition,
especially if these are associated with problems in
chewing and swallowing (e1-e3). This article aims to
find out whether children and adolescents with disabil-
ities are also often overweight (1). The authors con-
ducted a literature search using the search terms
“(children /OR/ adolescents) /AND/ disability /AND/
(overweight /OR/ obesity)”. The literature search
aimed to describe overweight in children and explain
the available therapeutic options. Of 140 hits in the
search, 24 articles dealt with the subject matter under
investigation (14 review articles, 6 prevalence studies,
3articles on the sequelae of obesity in patients with dis-
abilities, and 1 article on treatment). The literature
search was complemented by selected literature from
specialty journals in the fields of pediatrics, neurology,
and obesity (1 review article, 5 prevalence studies, 4 on
the sequelae of obesity in people with disabilities, 4 on
therapeutic approaches).

Definitions

According to Germany’s Social Code, Book IX
(Neuntes Sozialgesetzbuch, SGB IX), people are dis-
abled if their physical functioning, mental abilities, or
psychological health are highly likely not to meet the
age appropriate standard for longer than 6 months, thus
impairing their participation in social life. International
consensus defines overweight in childhood on the basis
of population based percentiles for age and sex as a
body mass index (BMI) >90" percentile and obesity as
a BMI>97" percentile (e4).

Children and adolescents with disabilities are
often overweight and obese
Many studies from different countries and populations
have consistently shown that children and adolescents
with disabilities as well as chronically ill children and
adolescents are more commonly overweight and obese
than children and adolescents without disabilities
(Table 1).

Differences in the prevalence of overweight between
children with and without developmental delays are
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Prevalences of overweight and obesity in disabled children and adolescents

Disability Percentage of overweight/ Healthy comparison group Country
obesity

Functionally restricted mobility 30% overweight 16% overweight USA (11)

Developmental delay 24% overweight 17% overweight Australia (12)
15% obese 6% obese

Learning disability 35% overweight 31% overweight USA (12)
21.9% obese 15.7% obese

Learning disability 19.3% obese 12.2% obese USA (13)

Hearing or visual impairment 18.4% obese

Autism 23.4% obese

Attention deficit (hyperactivity) 18.9% obese

disorder

Asthma 19.7% obese

Asthma 24.6% overweight 14.2 % overweight Denmark (14)

b) Proportions in individual disabilities without comparison group **
29% overweight
25.8% overweight, 11.8% obese

29% overweight, 17% obese

Cerebral palsy (15)

Visual impairment (16)

Attention deficit (hyperactivity)

from the literature
— Prader-Willi syndrome (e24)
- Down’s syndrome (e46)
- Muscular dystrophy (e47)
- Type | diabetes (€22)
- Juvenile arthritis (€22)

- Mental retardation (€21, e30, e48, e49)

disorder (17)
Autism (17) 35.7% overweight, 19% obese
Spina bifida (18) 18% obese

c) Other disabilities that are associated with overweight/obesity, but no prevalence data are available

170 provide a comparison: In Germany, 8.7% of children are overweight, and an additional 6.3% are obese (e11)

apparent from as early as 3 years of age (odds ratio
[OR] 1.3; 95% confidence interval [CI] 1.01 to 1.67 for
overweight in children with developmental delays),
with further increases by the 5" year of life (OR 1.8 [CI
1.23t0 2.54]) (e5). This trend continues into adulthood;
consequently, adults with disabilities are more often
overweight (OR up to 4.3, depending on the disorder;
Table 2) (e6-€9). On the basis of representative data
from the KIGGS study and an assumption of double the
rate of overweight and obesity in disabled children, the
total estimates for Germany are some 28 000 over-
weight, and additionally 20 000 obese, children and
adolescents with disabilities.
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*2 Other studies have reported a 50% reduced risk of overweight (e3)

The consequences of obesity in children and
adolescents with disabilities

Studies in obese children and adolescents with
disabilities have shown that cardiovascular risk factors
were notably more common than in children with dis-
abilities whose weight was normal (2, el2). For
example, 42% of obese children and adolescents with
spina bifida have either dyslipidemia or arterial hyper-
tension, or both (2). However, for disabled children and
adolescents, obesity primarily represents a crucial risk
factor for the development and/or deterioration of
secondary problems arising from the underlying dis-
ability. These include fatigue and pain owing to the
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Odds ratio (95% confidence interval) for obesity in
different adult diseases compared with healthy adults
(19)

Disease Odds ratio
Restricted mobility 2.02 (1.691t02.43
Back disorder 1.84 (158 t0 2.15
Arthritis

2.43(1.97t02.97
157 (1.1910 2.07

)

)

4.33(2.91 0 6.45)

Learning disability )
)

(
(
(
(

Hearing impairment

strain on joints and muscles—caused by the excess
weight—which can lead to impaired mobility and even
a complete inability to walk—for example, in patients
with spina bifida or cerebral palsy (1). Further, the
observed social isolation can result in depression,
which is particularly common in obese children with
disabilities (3). All these chronic and secondary seque-
lae of obesity in disabled children and adolescents can
lead to a total loss of their existing independence and
thus further restrict their options for exercise, leisure
activities, and later employment (e13). As a result,
quality of life for these children—which is already
lower than in their healthy peers (4)—is reduced even
further (1, 4).

Potential risk factors for obesity in children
and adolescents with disabilities
Awareness and an understanding of the risk factors for
eating disorders are vital in order to develop effective
preventive and therapeutic measures for obesity in
children and adolescents with disabilities. Interestingly,
one study has shown that the risk factors for overweight
that apply to children without disabilities—such as so-
cial stratum and a migrant background—are not deci-
sive in children with disabilities (e5). We will focus on
4 relevant areas for children with disabilities:

® Exercise

® Diet

® Awareness of and attention to obesity

® Social participation.

Exercise

Physical, sensory, or cognitive deficits often prevent
disabled children from participating in particular kinds
of sports or recreational sports with healthy children
and adolescents. Complications arising from their
underlying morbidity can also mean that disabled
children cannot actively pursue exercise or sports. Pain,
for example, is known to affect children with cerebral
palsy (for example, as a result of cerebral palsy) or
children who overuse certain muscle groups (for
example, the shoulders in those using wheelchairs or

walking aids) (1). Poor physical fitness, an impaired
sense of balance, and poor physical coordination
further impede active participation in sports groups (1,
eld).

A lack of available facilities for disabled people con-
stitutes another factor that precludes active exercise.
Narrow footpaths or paths in a poor state of repair may
present obstacles, as do lacking ramps for wheelchair
access (5). The lack of facilities for people with disabil-
ities in fitness centers, on playgrounds, and in sports
centers constitutes further barriers to exercise. Most
sports coaches and fitness center staff are not trained to
look after children with disabilities (1). Overprotective
parents may pose another obstacle for disabled children
in that they may not allow their offspring to play
outdoors. Unsafe neighborhoods may have the same ef-
fect, where children with disabilities may be at greater
risk of accidents, vilified, or exposed to violence (6).
Impaired mobility (18%), financial expenses for special
equipment (15%), and lacking exercise facilities (10%)
have been described as the most common barriers to
exercising for disabled children and adolescents (6).

In view of the many barriers to exercise it is hardly
surprising that disabled children consume more
television and computer games (1, €15, e16). This kind
of behavior is also associated with obese children with-
out disabilities (e17). An association between media
consumption and obesity has been shown particularly
for children with infantile cerebral palsy (el8, el19),
spina bifida (e20), mental retardation (e21), asthma
(e22), or impaired physical mobility (e22).

Diet

Special dietary habits among children and adolescents
with disabilities can substantially increase the risk of
obesity.

Some children with autism spectrum disorders, for
example, tend to eat only highly calorific foods (e23).
Children with Prader-Willi syndrome, craniopharyn-
gioma, Down’s syndrome, or spina bifida have a
predisposition to overeat, since the cerebral regions that
are responsible for weight regulation (hypothalamus)
may be damaged (e24, e25). Some parents tend to offer
their disabled children more sweets, be this for reasons
of increased stress, to calm down the children, or for
fear of not providing their child with sufficient pleasure
and joy (1).

Frequent food consumption as a consolation for sad-
ness, boredom, or loneliness may also result in over-
weight in disabled children and adolescents (1).

Awareness of and attention to obesity

Often, a lack of knowledge and awareness of what con-
stitutes a healthy lifestyle predisposes disabled people
to a higher risk of obesity. Adolescents with a cognitive
disability, for example, know less about the health risks
that are associated with obesity (1, €26). Therapists
may actually support this lack of awareness by failing
to address the problem of overweight or weight gain
with the children and adolescents and their families.

Deutsches Arzteblatt International | Dtsch Arztebl Int 201 0; 107(15): 268-75



Social participation

Mental and physical disabilities, behavioral problems,
and learning difficulties impair social contact between
children and adolescents with disabilities and their
healthy peers. Exercise competence, which is often
reduced in disabled children and adolescents, is also
important for successful participation in community
life (21, e27).

Disabled people’s frequent lack of participation
commonly triggers feelings of isolation and entails a
risk of excessive eating as a compensatory mechanism
for this social deficit.

Stevens et al. reported that adolescents with
impaired mobility encounter difficulties in forging
friendships, which in turn results in lowered social
integration (e28). Children with mental retardation play
less often with other children compared with their
healthy peers (e28). Children with cerebral palsy are
often not accepted by their class mates, have fewer
social contacts, and experience a higher rate of teasing
(e30, e31). Other socially limiting factors include
negative prejudices towards disabled people from the
persons surrounding them, but also unusual behavior
and language difficulties affecting disabled children
themselves.

Many young wheelchair users are also excluded
from social events by the sheer fact that the houses of
their friends, restaurants, or public institutions lack
ramps. All these factors result in exclusion from many
school programs as well as community based programs (1).

Low self esteem, a negative body image or self
image, increased stress, and low ability to socialize
therefore in many cases result from multiple dis-
abilities and may lead to emotional problems or
learning difficulties, which in turn limit social partici-
pation (1).

Prevention of and interventions for obesity in
disabled children and adolescents

By German law (SGB IX, rehabilitation and partici-
pation of disabled people), people with, or those
threatened by, disabilities have the right to receive
support from rehabilitation services in order to promote
their autonomy and equal participation in community
life, and avoid or counteract discrimination.

In Germany, the adoption of SGB IX included cru-
cial aspects from the International Classification of
Functioning, Disability and Health (ICF). In this bio-
psychosocial model (Figure), the aim is to restore or at
least substantially improve functioning, especially in
the areas of activity (as in a person performing a task or
activity) and the participation of a person.

Important tasks of health and social policy, as well as
disability and human rights policy therefore include:

® Abolishing obstacles in society and environmen-

tal factors that make participation difficult or
impossible

® To extend supporting factors and facilities that re-

store or support participation in spite of substan-
tial health impairment.
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Pediatric patient groups with obesity
without tailored therapeutic service
provision (1)

® Obese children and adolescents with physical
disabilities—for example, spina bifida, infantile cerebral
palsy

® Obese children and adolescents with mental
disabilities/syndromes such as Down'’s syndrome

® Obese children and adolescents with chronic
diseases—such as juvenile rheumatoid arthritis,
asthma, or type | diabetes

® Obese children and adolescents with impaired weight
regulation owing to damage to cerebral regions that are
responsible for feelings of satiety (for example,
craniopharyngioma or MC4 receptor mutation)

® Obese children and adolescents with behavioral
disorders or psychiatric disorders

MEDICINE

The biopsychosocial
model of the Inter-
national Classifica-
tion of Functioning
Disability and
Health (ICF)
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Examples of positive effects of a lifestyle intervention*!

Spina bifida

Juvenile arthritis

Type | diabetes

Metabolic defect
Neuromuscular disorder:

- For example, Duchenne
muscular dystrophy

— Cerebral palsy

Asthma

Congenital heart defect

Maintaining ability to walk/run
Protecting the joints
Improving metabolic status

Improving metabolic status

Improving breathing

Improving mobility, maintaining ability to walk/run
Increased physical exercise capacity

Increased physical exercise capacity

*'Based on increased exercise and dietary change in obese children
with disabilities and/or chronic disease (1)

The German Medical Association’s 2009 annual
general meeting, the German Medical Assembly
(Deutscher Arztetag) in Mainz, has once again under-
lined these requirements (7).

In spite of these legal foundations, however, the pre-
vention or treatment of overweight in disability have
not been tackled by researchers nor healthcare pro-
viders, so that obese disabled or chronically ill children
and adolescents are an underprovided group in our
healthcare system (Box 1) (1). This may also be due to
the fact that health insurers have thus far not suffi-
ciently financially supported such measures.

In reality, the barriers to a healthy living environ-
ment for disabled children and adolescents are actually
sustained by our healthcare system, and social partici-
pation is made difficult, because disability is among the
exclusion criteria for participation in a lifestyle inter-
vention for obese children and adolescents (see consen-
sus paper of the national associations of health insurers
[8]). On the other hand, the complexity of the under-
lying illness in obese patients with chronic diseases and
disabilities usually also precludes participation in the
existing outpatient or inpatient treatment measures.
Further, because individual disorders are uncommon,
not all necessary experts can be brought together in one
place—except in specialized institutions—so as to
coordinate the treatment of obesity with that of the
chronic disease or disability.

Advantages of early treatment

Offering a health intervention in obese children or ado-
lescents with disabilities is likely to have many bene-
fits: if overweight is reduced successfully, its harmful
sequelae can often be reduced and many secondary
sequelae in disabilities can be improved. This, in turn,

has a positive impact on the underlying disease and the
quality of life of the affected children (Table 3) (1).

Aims of the intervention

Disabled children and adolescents should be enabled to
control their weight independently as far as possible by
means of their own health behavior. Further interven-
tion aims are listed in Box 2.

Because of the heterogeneity of the pathologies in
disabled children, the extent to which the treatment
should focus on obesity should always be considered.

It needs to be borne in mind whether, and how, an
intervention is feasible in view of the limited scope for
activity among disabled children and adolescents.

It also needs to be considered to what extent obesity
contributes to a reduced quality of life, and whether the
quality of life can be improved by treatment.

Attention should also be paid to whether there is
really any excess fat present because, on the one hand,
adolescents whose weight is normal perceive them-
selves as overweight (e32), and, on the other hand,
some children with disabilities have a different body
composition so that the BMI as applied elsewhere may
not reflect the body fat proportion accurately in this
group. One study, for example, showed that, in contrast
to healthy children, BMI and body composition corre-
late only to a degree in disabled children (e33).

Designing the intervention

Effective health promotion for children and adolescents
with disabilities should be geared towards their abilities
and interests and take into account their physical,
cognitive, and/or sensory impairments.

Little is known about effective prevention or inter-
vention measures for obesity in children and adoles-
cents without disabilities (9, €34, e35). It is therefore
hardly surprising that very few studies published to
date have investigated the prevention and treatment of
overweight in children and adolescents with disabilities
(2): An interdisciplinary lifestyle intervention over 16
weeks, with the emphasis on exercise and nutrition/
diet, resulted in improved physical fitness in 11- to
18-year-old children and adolescents with spina bifida,
but it did not succeed in reducing participants’ over-
weight (e36).

The same results also applied for short term lifestyle
interventions for children with infantile cerebral palsy
(e37, e38) or Down’s syndrome (e39). Long term
studies in children and adolescents are lacking.

Experiences in the treatment of obese children and
adolescents without disabilities (8, 10, €34, €35, e40)
have shown that what is required is long term treatment
in a multidisciplinary setting. Such a setting would
include dieticians, psychologists, exercise specialists,
and doctors (who ideally should also be specialized in
treating the disabilities of children and adolescents) (6).
Crucially, the parents should also be included, so that
fears and anxieties relating to exercise can be reduced,
overprotecting behavior should be discussed, familial
eating habits elucidated, and alternatives given if eating
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Intervention targets in obese children with disabilities or chronic diseases

® |ong term reduction of overweight and weight stabilization
- In children and adolescents, keeping their weight constant over a lengthy period of time can be a sufficient therapeutic
goal if they have not yet reached their full height

® |mproving eating and exercise behaviors of patients by including their families
® |mproving obesity associated comorbidities including secondary sequelae of the disability that are aggravated by obesity
® Avoiding adverse therapeutic effects

@® Promoting normal physical, psychological, and social development and performance capability, as far as possible
— Age appropriate, suitable interaction of patients with their social environment or families supports treatment; however, this
also means promoting an independent lifestyle; to achieve a normal psychological development it may be necessary to
deprioritize medical treatment temporarily

® |mproving physical performance

® |mproving psychosocial status

@® |mproving psychological functioning

® Developing a strategy for long term behavioral modification (case management)

® Providing appropriate career advice for adolescents, based on their inclinations and skills, in order to facilitate social
participation as much as possible

Doctors who treat disabled children and adolescents should

® be aware of the importance of exercise and diet in disabled patients

® recognize the barriers to exercise and healthy diet and explain these to the patients and their families

® support the families in creating appropriate exercise options/regimens

® advise families and carers about what active exercise provisions are available (if required, by using exercise adjuvants)

® advise families and carers on which diet is appropriate for disabled children or adolescents whose exercise capacity may be
reduced

® monitor the weight development of the disabled children or adolescents, and in case of rapid weight increase inform
patients, their families, and their carers about the overweight and its individual effects on the underlying disease

® he aware of suitable exercise programs (for example, wheelchair sports groups) and nutrition/diet programs within the
region and make these available to affected families.
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is a redirection activity compensating for social restric-
tion (6, e4l, e42). As when treating obese children
without disabilities, no rigid or restrictive diet plans
should be used, but low fat and low sugar alternatives
that are consistent with an optimized varied diet should
be worked out in collaboration with the parents and
carers (8, 10, e34, e35, e40). Ideally, the intervention
should give the children pleasure. The ideal solution for
this is exercise therapy. In children and adolescents
with or without disabilities, exercise promotes mus-
cular strength and physical fitness (e43), reduces
stereotypical movement patterns (e44) and thus reduces
pain and fatigability (el5, e45). Exercise promotes
friendships, creativity, integration, social acceptance,
self confidence, and, ultimately, quality of life (6, e43).
Increasing muscular strength and physical fitness addi-
tionally reduce injuries, osteoporosis, or bone fractures,
as well as dependence on others (6, e15).

Simple measures to prevent and treat obesity
The fact that thus far, treatment results in obese
children and adolescents without disabilities (9) have
been mostly unsatisfactory, probably means that effec-
tive therapeutic measures in obese children and adoles-
cents with disabilities will not be easily achieved. How-
ever, this fact alone should not stop therapists from
tackling the problem of overweight in children and ado-
lescents with disabilities. Simple measures that all
doctors who look after children and adolescents with
disabilities can conduct are summarized in Box 3.

If these measures remain unsuccessful, treatment is
required in institutions that specialize in obesity
therapy but also in the complexity of the individual dis-
abilities in children and adolescents. Such specialized
institutions cannot, however, be realized without
special funding from the health insurers.

arthritis.

cents.

@ Chronically ill children and adolescents and those with disabilities have an
increased risk for overweight and obesity. The risk groups include primarily
children and adolescents with spina bifida, functional mobility impairments,
developmental delays, learning difficulties, mental retardation, audiovisual im-
pairments, autism, attention deficit (hyperactivity) disorder, asthma, or juvenile

® Obesity in disabled or chronically ill children and adolescents worsens the
complications that arise from the disability itself and further restricts partici-
pation and quality of life of the affected children and adolescents.

® Obese children and adolescents with disabilities cannot be treated according
to established therapeutic and training plans for obese children and adoles-

® Specially structured, sustainable, effective prevention and intervention pro-
grams for obese children and adolescents with disabilities are thus far lacking.

® \What is urgently needed are specialized therapeutic institutions for obesity
therapy as well as for the complex individual disability, but these cannot be
realized without special financial support/funding from the health insurers.
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